Folate-Functionalized Magnetic-Mesoporous Silica Nanoparticles for Drug/Gene Codelivery To Potentiate the Antitumor Efficacy.
An appropriate codelivery system for chemotherapeutic agents and nucleic acid drugs will provide a more efficacious approach for the treatment of cancer. Combining gene therapy with chemotherapeutics in a single delivery system is more effective than individual delivery systems carrying either gene or drug. In this work, we developed folate (FA) receptor targeted magnetic-mesoporous silica nanoparticles for the codelivery of VEGF shRNA and doxorubicin (DOX) (denoted as M-MSN(DOX)/PEI-FA/VEGF shRNA). Our data showed that M-MSN(DOX)/PEI-FA could strongly condense VEGF shRNA at weight ratios of 30:1, and possesses higher stability against DNase I digestion and sodium heparin. In vitro antitumor activity assays revealed that HeLa cell growth was significantly inhibited. The intracellular accumulation of DOX by confocal microscopy and fluorescence spectrophotometry showed that M-MSN(DOX)/PEI-FA were more easily taken up than nontargeted M-MSN(DOX). Quantitative PCR and ELISA data revealed that M-MSN/PEI-FA/VEGF shRNA induced a significant decrease in VEGF expression as compared to cells treated with either the control or other complexes. The invasion and migration phenotypes of the HUVECs were significantly decrease after coculture with MSN/PEI-FA/VEGF shRNA nanocomplexes-treated HeLa cells. The approach provides a potential strategy to treat cancer by a singular nanoparticle delivery system.